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a  b  s  t  r  a  c  t
Objective: To determine the prevalence of Chronic Low Back Pain and predictors of Back
Muscle Strength in patients with Systemic Lupus Erythematosus.
Methods: Cross-sectional study. Ninety-six ambulatory patients with lupus were selected by
non-probability sampling and interviewed and tested during medical consultation. The out-
comes measurements were: Point prevalence of chronic low back pain, Oswestry Disability
Index, Tampa Scale of Kinesiophobia, Fatigue Severity Scale and maximal voluntary isomet-
ric  contractions of handgrip and of the back muscles. Correlation coefﬁcient and multiple
linear regression were used in statistical analysis.
Results: Of the 96 individuals interviewed, 25 had chronic low back pain, indicating a point
prevalence of 26% (92% women). The correlation between the Oswestry Index and maximal
voluntary isometric contraction of the back muscles was r = −0.4, 95% CI [−0.68; −0.01] and
between the maximal voluntary isometric contraction of handgrip and of the back muscles
2was  r = 0.72, 95% CI [0.51; 0.88]. The regression model presented the highest value of R
being observed when maximal voluntary isometric contraction of the back muscles was
tested with ﬁve independent variables (63%). In this model handgrip strength was the only
predictive variable (  ˇ = 0.61, p = 0.001).∗ Corresponding author.
E-mail: wagnermartins@unb.br (W.R. Martins).
http://dx.doi.org/10.1016/j.rbre.2017.03.003
2255-5021/© 2017 Published by Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Conclusions: The prevalence of chronic low back pain in individuals with systemic lupus
erythematosus was 26%. The maximal voluntary isometric contraction of the back mus-
cles was 63% predicted by ﬁve variables of interest, however, only the handgrip strength
was a statistically signiﬁcant predictive variable. The maximal voluntary isometric con-
traction of the back muscles presented a linear relation directly proportional to handgrip
and inversely proportional to Oswestry Index i.e. stronger back muscles are associated with
lower disability scores.
©  2017 Published by Elsevier Editora Ltda. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Lombalgia  crônica  em  pacientes  com  lúpus  eritematoso  sistêmico:
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r  e  s  u  m  o
Objetivo: Determinar a prevalência de lombalgia crônica (LBC) e os preditores de forc¸a
muscular  nas costas (FMC) em pacientes com lúpus eritematoso sistêmico (LES).
Métodos: Estudo transversal. Selecionaram-se 96 pacientes ambulatoriais com LES por
amostragem não probabilística, entrevistados e testados durante consultas médicas. As
medidas de desfecho foram: prevalência ocasional de LBC, Índice de Incapacidade de
Oswestry, Escala Tampa para Cinesiofobia, Escala de Gravidade da Fadiga e contrac¸ões
isométricas voluntárias máximas (CIVM) de preensão manual e dos músculos das costas.
Usaram-se o coeﬁciente de correlac¸ão e a regressão linear múltipla na análise estatística.
Resultados: Dos 96 indivíduos entrevistados, 25 apresentavam LBC, o que indicou uma
prevalência circunstancial de 26% (92% mulheres). A correlac¸ão entre o Índice de Incapaci-
dade de Oswestry e a contrac¸ão isométrica voluntária máxima dos músculos das costas foi
de  r = −0,4, IC 95% [−0,68; −0,01] e entre a CIVM de preensão manual e dos músculos das
costas foi de r = 0,72, IC 95% [0,51; 0,88]. O modelo de regressão apresentou o maior valor de
R2 observado quando a CIVM dos músculos das costas foi testada com cinco variáveis inde-
pendentes (63%). Nesse modelo, a forc¸a de preensão manual foi a única variável preditiva
(ß  = 0,61, p = 0,001).
Conclusões: A prevalência de LBC em indivíduos com LES foi de 26%. A CIVM dos músculos das
costas foi 63% prevista por cinco variáveis de interesse. No entanto, apenas a forc¸a de preen-
são manual foi uma variável preditiva estatisticamente signiﬁcativa. A CIVM dos músculos
das  costas apresentou uma relac¸ão linear diretamente proporcional à forc¸a  de preensão
manual e inversamente proporcional ao Índice de Incapacidade de Oswestry (ou seja, mús-
culos  das costas mais fortes estão associados a menores pontuac¸ões de incapacidade).

















reduced muscular strength and functional capacity comparedlicen
ntroduction
ow back pain is deﬁned by the presence of pain between the
ostal margin and the gluteal folds, it has a variable clinical
resentation and is said to be chronic when persisting for
ore  than three months.1,2 Chronic low back pain (CLBP) is
onsidered a public health problem associated with high eco-
omic costs in industrialized nations.3,4 The direct costs of low
ack pain in the United States of America (USA), for example,
re approximately $ 100 billion per year.5 In Europe, the costs
re two to four billion euros per year, however, there has been
o evaluation of the societal costs of back pain in Brazil.6,7
Systemic lupus erythematosus (SLE) is a chronic inﬂamma-
ory, autoimmune disease, which negatively affects multiple
rgans and systems and presents with periods of remission
nd exacerbation.8 SLE more  commonly affects young women
f reproductive age, in a ratio of nine to ten women to one BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
man.9 The incidence of SLE in Brazil is estimated to be 8.7
cases per 100.000 people per year.10 The etiology of SLE is
unclear, however, diagnostic and management criteria are
available.11–13
SLE is a complex disease with a variable clinical pre-
sentation inﬂammatory arthritis, mainly affecting the small
joints of the hands and knees, is the most frequent cause
of musculoskeletal pain, often preceding other manifesta-
tions of the disease.14 CLBP is common in some inﬂammatory
arthropathies, for example a recent study reported a preva-
lence of 65% of CLBP in patients with rheumatoid arthritis
(RA).15 However, there is currently no information on the
prevalence of CLBP in SLE.
Recent work has reported that patients with SLE haveto age and sex matched health controls.16 One  explanation
for reduced muscular strength in SLE is based on the use of
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corticosteroids, which can cause muscle ﬁber hypertrophy,
leading to decreased strength and exacerbation of fatigue.17
About 80% of those with SLE identify fatigue as the symptom
that most impacts on quality of life and physical activity,18
and there is growing consensus that back exercises are an
important intervention in preventing and managing CLBP.19
However, there has been no research that has explored how
the characteristics of SLE are related to the back muscle
strength in patients with SLE, who are also affected by CLBP.
Therefore, this study aimed: (I) to determine the prevalence
of CLBP in patients with SLE and (II) to evaluate the relation-
ship between clinical, physical, and functional variables as
predictors of the back muscle strength in patients with SLE
and CLBP.
Material  and  methods
Subjects
This study was approved in 2014 by the Research Ethics
Committee of the University who judged the study (CAAE:
27527214.7.0000.0030). Participants were recruited from
the University Hospital (Rheumatology Clinic) under
non-probabilistic sampling method. During consultations par-
ticipants were recruited by rheumatologists, who explained
the study and gained written informed consent. Accord-
ing to information from the Statistics Department of the
Hospital, the Rheumatology Clinic has about 200 patients
regularly attended by the team of clinicians and residents.
Based on these ﬁgures, the following formula was used to
calculate the required number of interviews for the study:
n = N*n0/N + n0, where N = population size; n = sample size and
n0 = ﬁrst approximation to the sample size. To establish n0, an
initial calculation was performed using the following formula:
n0 = 1/E02, where E02 = tolerable sampling error (5%).20 The
sample size calculation demonstrated the need to interview
40 individuals.
In order to be included in the study participants, were
required to have been diagnosed with SLE by a rheumatologist,
have persistent pain in the lumbar spine for more than three
months and be attending the University Hospital of Rheuma-
tology Clinic. Patients were excluded from the study if they
were: pregnant, had a history of fracture and/or surgery of
the lumbar spine, had a urinary tract infection in the previous
three months, had a history of tumor or cancer in the lumbar
spine, pelvic organs and/or gastrointestinal tract, or had an
aortic aneurysm in the descending portion.
Outcome  measures
During routine clinics, the physicians interviewed participants
to verify the existence of CLBP, and record socio-demographic
variables, life habits, the clinical features of CLBP and SLE
activity. The disease activity was performed by a rheumatolo-
gist using the Systemic Lupus Erythematosus Disease Activity
Index (SLEDAI), where score can range from 0 to 105 points.21
Scores greater than eight indicate the disease is active, and
values greater than or equal to 12 points indicate severe 0 1 7;5 7(5):438–444
disease activity.22 The intensity of the CLBP was evaluated
using the numerical pain scale, where the patient quantiﬁes
their pain on a scale of 0 to 10, with 0 indicating “no pain”
and 10 indicating “perceived maximum pain”, at the time of
evaluation.23
The other independent variables of the study were obtained
through: (I) the impact of pain on activities of daily liv-
ing (ADLs) using the Oswestry Disability Index questionnaire
(ODI), subdivided into 10 parts. The ﬁrst section of the ODI
deals with the intensity of pain and other nine sections
address the incapacitating effects of the pain on activities of
daily living, with the ﬁnal score given as a percentage and
classifying the patients according to the degree of capacity24;
(II) the fear and avoidance of movements, using the Tampa
Scale of Kinesiophobia (TSK), which comprises 17 statements
related to pain, to which the patient completely disagrees
(1), partially disagrees (2), partially agrees (3) or completely
agrees (4), the score ranges from 17 to 68 points (the higher
score indicated the greater degree of kinesiophobia)25; (III)
evaluation of related fatigue using the Fatigue Severity Scale
(FSS), which consists of a questionnaire with nine questions
related to physical fatigue and energy loss, the score ranges
from 1 to 7, 1 indicates completely disagree and 7 com-
pletely agree (a higher score indicated the greater degree of
fatigue),26 and (IV) maximal voluntary isometric contraction
(MIVC) of handgrip strength (HG) using a Jamar hydraulic
dynamometer (Warrenville, Illinois), the handgrip test is used
as a predictor of the general state of global strength.27 Dur-
ing the MIVC of HG, the patient was requested to remain
sitting on a couch without arm support, keeping their back
straight, knees bent at 90 degrees, shoulder in adduction and
neutral rotation, elbow ﬂexed at 90◦, with the forearm in an
intermediate position between pronation and supination. The
palmar grasp was standardized as the middle phalanges of
the ﬁngers.28 The HG was performed bilaterally, but only the
values of the dominant side were used for data analysis pur-
poses.
The dependent variable was the MVIC of the back mus-
cles, which was obtained with the use of a dorsal CROWN
®
dynamometer (São Paulo, Brazil), performed after the inter-
view (questionnaires) and HG measurement. The patients
stood on the marked footprints of the dynamometer plat-
form and were requested to maintain a straight back with
arms extended posteriorly behind the individual and knees
extended. Participants then performed anterior ﬂexion of the
trunk; hold the handle of the dynamometer with both hands
and performed the isometric extension for the evaluation
of MVIC (Fig. 1). Three measurements were performed with
standardized verbal commands, with a rest interval of 1 min
between attempts.
The highest value of the three measurements was used
for both the HG and the back muscles MVIC during sta-
tistical analysis. Three examiners performed the evaluation
procedures in the following order: one responsible for
the implementation of the questionnaire developed by the
authors (prevalence and clinical aspects), another for the
application of the scales (ODI, TSK and FSS), and the third
responsible for the operationalization of the MVIC strength
tests.
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Table 1 – Descriptive analysis of the characteristics of the
sample (n = 25).




Employed (yes) 15 (60)
Level of education
None 3 (12)
Elementary school 3 (12)
High school 13 (52)
Higher education 6 (24)










Diabetes mellitus 1 (4)
Self-evaluation of healthFig. 1 – Maximal voluntary isometric contraction of the b
tatistical  analysis
ata normality was tested using the Shapiro–Wilk test and
re presented by mean and standard deviation or median and
uartiles (25–75%) when the assumptions were not met. The
orrelation between the dependent and independent vari-
bles was performed using the Pearson correlation coefﬁcient.
ultivariate regression analysis tested the single prediction
odel set up to study the relationship of the dependent vari-
ble (MVIC of back muscles) with all the independent variables
age, SLEDAI, diagnostic time, intensity of low back pain, ODI,
SK, FSS and HS). The stepwise regression model was used to
dentify the highest R2 for the tested model. Multicollinearity
as considered present in the occurrence of tolerance p < 0.1
nd VIF near 1. For the multiple linear regression the assump-
ions of residues with normal behavior in the graphical
epresentation Q–Q Plot and in the Shapiro–Wilk test were
et. Statistical signiﬁcance was set at 5% and all analyses
ere performed with SPSS version 21.0 (Armonk, New York).
esults
rom a total of 96 individuals interviewed, 37 presented with
LBP, however, 12 were excluded due to the exclusion criteria.
herefore, 25 participants took part in the study and provided
ata for statistical analysis, indicating a point prevalence of
LBP of 26%.
From Table 1 it can be seen that the sample was composed
redominantly of women (n = 23; 92%), with a mean age of 43
ears (SD = 13.9), most participants were employed and had
igh school or higher education. Table 2 demonstrates thatGood 7 (28)
Regular 13 (52)
Bad 5 (20)
the median time since SLE diagnosis was 9 years (5–11) with
a median SLEDAI score of 3.0 (0–10). The mean duration of
CLBP was 7 years (SD = 6.4) with a mean pain intensity of 5.8
(SD = 2.3).
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Table 2 – Descriptive analysis of the dependent and
independent variables (n = 25).
Characteristic Mean (SD) or median (25–75%)a 95% CI
Age 42.5 (13.6) 36.9; 48.7
SLEDAI 3 (0–10)a –
Duration of SLE 9 (5–11)a –
Pain 5.8 (2.3) 4.7; 6.6
ODI 20.2 (14.2) 10.3; 47.5
TSK 42 (7.4) 38.6; 45
FSS 37.4 (14.2) 32.9; 45
HS (N) 247.1 (72.9) 215; 274
MVIC (N) 367.7 (159.4) 304; 439
SLEDAI, Systemic Lupus Erythematosus Disease Activity Index; ODI,
Oswestry Disability Index; TSK, Tampa Scale of Kinesiophobia; FSS,
Fatigue Severity Scale; HS, Manual Handgrip Strength; MVIC, Maxi-
mum Voluntary Isometric Contraction; N, Newton.
a Results presented as median (25–75%).
Table 3 – Correlation between MVIC of back muscles and
independent variables.
Independent variables Dependent variable
(MVIC of back muscles)
r 95% IC
Age −0.19 −0.53 to 0.21
SLEDAI −0.22 −0.55 to 0.18
Duration of SLE −0.18 −0.53 to 0.23
Intensity of pain (END) −0.17 −0.22 to 0.53
ODI −0.4 −0.68 to −0.01
TSK −0.23 −0.56 to 0.17
FSS −0.14 −0.5 to 0.26
HS (N) 0.72 0.46 to 0.86
MVIC, Maximum Voluntary Isometric Contraction; SLEDAI, Sys-
temic Lupus Erythematosus Disease Activity Index; END, numerical
pain scale; ODI, Oswestry Disability Index; TSK, Tampa Scale of
Kinesiophobia; FSS, Fatigue Severity Scale; HS, Manual Handgrip
Strength.
Table 3 presents the results of the correlation analysis
between the dependent and independent variables. The two
correlations selected were (1) ODI and MVIC of the back mus-
cles (r = −0.4), and between (2) MVIC of HG and MVIC of the
back muscles (r = 0.72).The model tested presented statistical signiﬁcance, the
highest value of R2 being observed when MVIC of the back
muscles (dependent variable) was tested with ﬁve indepen-
dent variables (R2 = 0.63; R2 adjusted = 0.53). In this model the
Table 4 – Multivariate linear regression.
Dependent variable Independent variable R2





MVIC, Maximum Voluntary Isometric Contraction; SLEDAI, Systemic Lup
Index; TSK, Tampa Scale of Kinesiophobia; FSS, Fatigue Severity Scale; HS, 0 1 7;5 7(5):438–444
MVIC of HG was the only predictive variable with statistical
signiﬁcance (p = 0.001;  ˇ = 0.61) (Table 4).
Discussion
The present study aimed to determine the prevalence of CLBP
in patients with SLE and the relationship between the MVIC
of the back muscles and clinical, physical and functional vari-
ables. The results demonstrated a point prevalence of 26% of
CLBP in people with SLE. These results can be compared with
prevalence ﬁgures for people with rheumatoid arthritis,15,29–31
and individuals with CLBP.6
Baykara et al.15 evaluated the prevalence of low back pain in
patients with RA and found a prevalence of 64.5%. Neva et al.29
reported that the prevalence of CLBP was 19% in patients with
RA, suggesting that, although common in RA, is not higher
than in healthy controls (25%). However, higher rates of CLBP
have been reported in RA, Kothe et al.,30 for example, stud-
ied the impact of CLBP in patients with RA and reported a
prevalence of 53.4%. Sakai et al.31 conducted a study of radio-
graphic images of the lumbar spine in patients with RA and
determined that the prevalence of disk lesions was 45.2%, sug-
gesting this as the origin of pain in the population described.
The results found in the present study suggest that CLBP in
SLE is similar to or is slightly lower than that found in RA, but
highlights the need for further studies on CLBP in SLE.
Some studies which evaluated the prevalence and risk fac-
tors for the development of CLBP in young adults reported
a prevalence ranging from 15% to 45%.6 Meucci et al.32 for
example, in a systematic review found that the prevalence of
CLBP may vary according to age. In individuals between 24 and
39 years the prevalence of CLBP was 4.2%, 19.6% between 20
and 59 years and 25.4% in the elderly. Garcia et al.33 reported
a 10.5% prevalence of CLBP in the general Latin American
population, reaching up to 65% for more  exposed to risk fac-
tors groups such as those involved in heavy manual labor,
for example, sawyers, truck loaders, homemakers, and assis-
tant nurses. Nascimento and Costa.34 performed a systematic
review of the prevalence of CLBP in Brazil, and found high rates
(>50%) in adults, 13.1%–19.5% in adolescents and 4.2%–14.7%
for CLBP in the general population. The results from the cur-
rent study demonstrate that the prevalence of CLBP in those
with SLE is greater than that found in the general population.
From the correlation analysis between MVIC of the back
muscles and the independent variables, two statistically sig-
niﬁcant correlations were observed between the ODI  and MVIC
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7. Van Tulder Becker A, Bekkering T, Breen A, del Real MT,r e v b r a s r e u m a t o l
r = −0.4) and between HS and MVIC (r = 0.72). The results found
or ODI and MVIC presented a moderate negative correlation,
howing that a higher MVIC of back muscles is associated
ith lower functional disability related to pain. Ruiz et al.35
emonstrated the relationship between the movement  of the
umbar spine (range of motion without pain and functional
ange of motion), pain and disability (evaluated using the ODI)
n individuals with CLBP. These authors found a positive cor-
elation between the ODI and the intensity of low back pain
the higher the pain, the higher the reported functional dis-
bility); decreased range of motion was also associated with
reater disability. Grönblad et al.36 evaluated the correlation
etween the Pain Disability Index and the ODI in patients with
LBP. The authors also found a moderate positive correlation
etween the ODI and pain intensity. Our ﬁndings allow us
o suggest that a greater MVIC of the back muscles in those
ith SLE results in a lower impact on activities of daily living
ODI). The ﬁnding that there was a strong positive correlation
etween MVIC of HG and MVIC of back muscles suggests that
ack muscle strength is directly proportional to HG. These
nding are supported by previous work, for example Soares
t al.37 analyzed the correlation between HG, scapular and
umbar dynamometer tests in healthy subjects. These authors
emonstrated a moderate positive correlation between HG
nd MVIC of lumbar spine (r = 0.58).
Regarding the regression analysis, HG was the only
redictive variable with statistical signiﬁcance (p = 0.001;
 = 0.61). The regression equation can be described as fol-
ows: MVIC = a + b*X, where a = a straight interception constant
n the vertical axis; b = a constant representing the slope
f the line; X = the variable that represents the explanation
actor in the equation. Thus, MVIC of the back mus-
les = 25.5 + 1.3*247.1; MVIC = 346.73 N. Therefore, in clinical
ractice, HG can predict MVIC of back muscles in patients
ith SLE. This fact is undoubtedly clinically relevant since,
ccording to several studies, the HG is used as a predictor
f the general state of global strength.37,38 Balsamo et al.,16
o determine the association between muscular strength and
ynamic fatigue, functional performance and quality of life in
atients with SLE, demonstrated that of all the independent
redictive variables of 52% of dynamic muscle strength, the HG
as one of the predictor variables with statistical signiﬁcance
p = 0.0027; R2 = 0.22;  ˇ = 2.09).
Demoulin et al.39 investigated the relationship between
hree variables of fear related to pain (TSK, Photograph Series
f Daily Activities [PHODA] and Fear Visual Analog Scale)
nd three speciﬁc tests of functional capacity of the spine
Finger Floor Distance, MVIC and the Sorensen test) in indi-
iduals with CLBP, and correlated with measures of pain. It
as found that gender was the only predictive variable of
IVC with statistical signiﬁcance (p < 0.001;  ˇ = 0.621), which
as not veriﬁed in the present study. Keller et al.40 investi-
ated the variables associated with improvements in muscle
trength (pain, fear and disability measured by ODI) and quan-
iﬁed how these variables contributed to the change in back
uscle strength in patients with CLBP. The change in pain,
hange in fear-avoidance beliefs, change in self-efﬁcacy for
ain and treatment explained 46% of the change in muscle
trength, with change in pain and treatment as signiﬁcant
redictors. 7;5 7(5):438–444 443
The current study had some methodological limitations:
many  participants refused to participate in the research,
which may have resulted in an underestimation of the preva-
lence of CLBP, and in some patients, it was also not possible
to determine the SLEDAI, which also generated sample loss.
Finally, the results should be interpreted with caution, since
the application of prediction in this type of study does not
necessarily imply a cause and effect relationship.
The prevalence of CLBP in patients with SLE attending the
Rheumatology Clinic at the University Hospital was 26%. The
correlation analysis between the MVIC and the independent
variables indicated two statistically signiﬁcant correlations.
There was a moderate negative correlation between ODI and
MVIC and a strong positive correlation between HS and MVIC.
The MVIC was 63% predicted by ﬁve variables of interest,
however, only the HG strength was a statistically signiﬁcant
predictive variable.
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